Recently, chronic inflammatory lesions and sarcomas have been described at sites of previous vaccination in cats. In lesions of both types, macrophages that contain a graybrown, granular to crystalline foreign material have been found. 1, 3, 4, 6, 9 Aluminum was identified in macrophages from the sarcomas by electron probe x-ray microanalysis. 6 Epidemiologic studies have confirmed the association between sarcoma development and sites commonly used for vaccination of cats. 6, 8 It has been hypothesized that chronic inflammatory and immunologic reactions to vaccine components predispose some cats to a derangement of their fibrous connective tissue repair response that eventually results in neoplasia. 6 Vaccination-site sarcomas are locally aggressive and have a high rate of local recurrence, 1,2,6,7,10 but histopathologically confirmed metastasis has been reported only twice. 1, 10 In this report, we describe pulmonary metastasis of a subcutaneous vaccination-site fibrosarcoma.
A 5.5-year-old neutered male domestic longhair cat owned by 1 of the authors (LM) developed a 5-ϫ 2-ϫ 1-cm freely movable subcutaneous mass in the interscapular space 25 months after a killed rabies vaccine was injected in the same site. No other vaccines had been administered in this location. The mass was surgically excised, fixed in neutral buffered formalin, and processed routinely for histopathologic examination.
Histologically, the mass was composed of spindle-shaped cells arranged in long interlacing streams and bundles ( Fig.  1 ). Neoplastic cells had indistinct cytoplasmic borders and moderate amounts of fibrillar, lightly eosinophilic cytoplasm. Nuclei differed slightly in size, were oval to fusiform, and had fine chromatin and 1-3 magenta nucleoli. Mitotic figures were common. The neoplastic cells were often surrounded by an eosinophilic fibrillar matrix that stained blue with Masson's trichrome stain and was interpreted to be collagen. Small arteries and veins at the periphery of the neoplasm were surrounded by small to moderate numbers of lymphocytes and fewer plasma cells. Small numbers of macro-phages that contained a gray, granular to crystalline material were also scattered at the margins of the neoplasm (Fig. 2 ). The histopathologic diagnosis was vaccination-site fibrosarcoma.
One month after the surgery, multiple smaller masses were noted in the dermis and subcutis at the surgical site. Three radiation treatments (2 orthoradiation and 1 topical probe application of Strontium-90) and 3 additional surgical excisions were performed over the next 2 years. Local recurrence followed each treatment. Twenty-seven months after the initial surgery, euthanasia was performed.
At necropsy, several masses were present. The largest mass was 10 ϫ 6 ϫ 3 cm and involved the skin and subcutis just cranial to the interscapular space and to the right of the midline. This mass was extensively ulcerated and necrotic. Smaller subcutaneous masses were present within the interscapular space and firmly adhered to the right scapula. Other masses craniolateral and caudal to the scapula were firmly attached to deep connective tissue and muscle. A single 2ϫ 1-ϫ 1-cm firm, cream-colored mass was present in the center of the right middle lung lobe. Tissues were placed in formalin and processed routinely for histopathologic examination.
Histologically, masses in the interscapular space and around the right scapula were highly invasive. Extensive areas of ulceration and necrosis were present. Cellular morphology was similar to that of the initial biopsy sample. Peripheral lymphoid aggregates and scattered macrophages were present, but the macrophages did not contain gray material.
The pulmonary mass ( Fig. 3 ) was circumscribed and expansile. Its histologic features were generally similar to those of the primary neoplasm and the other tumors from the scapular area except that many of the neoplastic cells had larger nuclei and nucleoli; several abnormal mitotic figures were also present. Neoplastic cells filled the lumina of some pulmonary arteries. Lymphoid aggregates were seen peripherally around small arteries and veins. The pulmonary mass was interpreted as metastatic fibrosarcoma.
The location and histopathologic findings in the initial biopsy specimen are consistent with those previously de- scribed in cases of vaccination-site sarcoma (VS) in cats. [1] [2] [3] 6, 10 These sarcomas, first reported in 1992, 6 are found in sites commonly used by veterinarians for vaccination and include dorsal neck/interscapular area, dorsolateral thorax, hind limb, and dorsal lumbar area. 6, 8 Most of these sarcomas are composed of spindle cells arranged in long fascicles, multinucleate giant cells, and atypical histiocyte-like cells. Those in which long fascicles of spindle cells predominate have been designated fibrosarcomas; those with a preponderance of histiocyte-like cells and a storiform pattern have been diagnosed as malignant fibrous histiocytoma. Several of the VSs have been diagnosed as osteosarcoma, chondrosarcoma, and rhabdomyosarcoma. 3 Macrophages that contain a gray-brown granular material and aggregates of lymphocytes are often found adjacent to the neoplasms. 1, 3, 6, 9 Although chronic inflammation caused by vaccines, particular- ly rabies and feline leukemia virus vaccines, 6-8 is suspected to cause a derangement in tissue repair mechanisms resulting in neoplasia, 6 the specific vaccine components responsible for the process and the details of the pathogenesis have yet to be determined. 7, 8 Repeated local recurrence in spite of extensive surgical excision has been reported in cases of VS. 1, 2, 6, 7 There are 2 previous reports of VSs that metastasized (VSM). 1, 10 Comparison of the previous reports and the present case provides significant new information on this recently recognized manifestation of VS.
Similarities among the cases of VSM include the location of the primary site, the specific histopathologic diagnosis, and the site of metastasis. In 2 previous studies, 24.2% 8 and 30.1% 7 of VS developed in the dorsal cervical/interscapular area, yet all 3 VSM were from this site. In a comparison of specific histologic types of VS, 23 of 46 (50%) were fibrosarcomas. 3 The 3 reported VSM were all fibrosarcomas. 1, 10 Additionally, metastasis to the lung occurred in all 3 cases. These findings suggest that interscapular location and histopathologic diagnosis of fibrosarcoma may be risk factors for VSM, and lung appears to be the most common site of metastasis.
The presently reported case differs from the other 2 cases of VSM in several ways. In 1 of the previous reports, an interscapular mass was excised 3 months after it was first detected, and the cat died in respiratory distress approximately 3 months later. At necropsy, numerous neoplastic masses were found in the lungs, and tumors were also pres-ent in the mediastinum, pericardium, and kidneys. 1 In the other reported case, euthanasia was performed because of progressive dyspnea and radiographic evidence of pulmonary metastasis 3 months after excision of an interscapular mass. Necropsy revealed metastatic tumors in the lungs, cranial mediastinum, and pleura. 10 In both of these cases, the cats developed dyspnea because of extensive pulmonary metastasis after a clinical course of Յ6 months. However, in the presently reported case, no respiratory signs were observed, and a single metastatic lung mass was an incidental necropsy finding following euthanasia 27 months after the first excision. Thus, the clinical course of VSM is highly variable.
The 2 previous cases were treated by surgical excision only. In the present case, the combination of repeated surgical excision and radiation therapy failed to result in a longterm cure. Whether or not radiation therapy altered the biological behavior of the neoplasm is unknown.
In 1 of the 2 previously reported cases of VSM, modifiedlive rabies vaccine, killed feline leukemia virus vaccine, and a combination (herpesvirus, parvovirus, chlamydia) vaccine all had been administered in the subcutaneous tissue of the interscapular area. 10 In the other previous report, a combination (parvovirus, herpesvirus, calicivirus, chlamydia) vaccine, killed feline leukemia vaccines, and a killed rabies vaccine all had been administered. Although the sites of administration were not indicated, the clinic routinely administered rabies vaccine in the muscles of the rear legs and other vaccines between the scapulae. 1 In the present case, a killed rabies vaccine is the only vaccine that had been administered at the site of sarcoma development. Thus, only in this case can a specific type of vaccine be directly linked with VSM.
In summary, this case report confirms the metastatic potential of VS and directly links VSM to a killed rabies vaccine. In combination with other reported cases, it suggests that lung is the most common site of metastasis and that VSs that are histologically classified as fibrosarcoma and those that develop in the interscapular area may be more likely to metastasize than other histologic types of VSs and than those that develop at other sites. Additional epidemiologic studies are needed to determine the incidence of metastasis, conclusively identify risk factors for metastasis, and more fully characterize the spectrum of biologic behavior of vaccination-site sarcomas. On October 20, 1995, a free-ranging yearling female moose (Alces alces) was presented to the Washington State University College of Veterinary Medicine, Pullman, for evaluation of blindness and ataxia. Two days previously, the moose had been found blind and staggering on the Colville Indian Reservation (48Њ15ЈN, 119Њ10ЈW) in eastern Washington. The moose was in fair body condition with a rectal temperature of 100.5 F (38.1 C). When walking, the moose had a hypermetric gait and would stumble into objects. A head tilt to the right was observed. The eyes were normal with the exception of mild scleral injection and miotic pupils. The menace response was absent, with intact corneal and palpebral reflexes. A 6-ϫ 6-cm reddened, alopecic area was noted behind the right ear. A painful response was elicited upon extension of the neck at the base of the skull and on palpation of the temporal region. Head trauma was considered a likely initial diagnosis; no abnormalities were noted on lateral radiographs of the skull and craniocervical spine. Thirty milligrams of dexamethasone a and 150 mg of flunixin meglumine b were administered intramuscularly, and the moose was hospitalized for further evaluation of neurologic signs. Overnight observations included head pressing, aimless wandering, and circling to the right and episodes of hyperventilation and vocalization. No improvement was noted the following morning. Attempts by the moose to eat and drink were unsuccessful, and euthanasia was performed with 24 g sodium pentobarbital c given intravenously. At necropsy, the moose weighed 140 kg and was in good postmortem condition. Two 5-ϫ 5-cm areas of subcutaneous hemorrhage were noted next to the sternum in addition to a 12-ϫ 4-cm area of subcutaneous hemorrhage between the eyes. The alopecic area behind the right ear was overlying normal subcutaneous tissue. A prominent leptomeningeal vascular pattern was noted over the right cerebral hemisphere. Evidence of trauma was considered minimal, with areas of subcutaneous trauma attributed to minor trauma associated with ataxia and blindness. Representative samples of brain, eyes, skin, heart, mesenteric lymph nodes, spleen, lungs, thyroid glands, gastrointestinal tract, adrenal glands, liver, kidney, ovary, and bladder were preserved in 10% formalin, sectioned at 6 m, and stained with hematoxylin and eosin (HE) for histologic evaluation.
Probable elaeophorosis in a moose (Alces alces) from eastern Washington state
Histopathologic findings were predominantly within the brain. The cerebrum was characterized by multifocal malacia and vasculitis (Fig. 1) . The most severe lesions were noted in the middle and caudal cerebrum. Many small blood vessel walls were edematous and had fibrinoid degeneration, and the walls were expanded by inflammatory cells, which were predominantly lymphocytes with smaller numbers of neutrophils and eosinophils. Many arterioles of the leptomeninges and left and right cerebrum had mild to extensive expansion of the tunica intima by eosinophilic spindloid cells interpreted to be smooth muscle (Masson's trichrome stain) (Fig.  2 ). Blood vessels surrounding areas of malacia were often thrombosed. A large artery adjacent to a mesenteric lymph node contained a cross section of a nematode, which was approximately 600 m in diameter (Fig. 3 ). Other histologic findings included a small focal area of myocardial fibrosis and an eosinophilic ulcerative dermatitis with granulation tissue replacement associated with the reddened, alopecic area behind the right ear. The eyes were histologically normal.
